Abstract A large non-Jewish Italian family affected by idiopathic torsion dystonia with autosomal dominant transmission and almost complete penetrance is reported. The prevalent phenotype was characterised by early onset with cranial-cervical involvement and progression to a segmental distribution; progression to generalisation was also found. Among 45 people examined, 14 were considered definitely or probably affected by idiopathic torsion dystonia. Eight definitely affected members had mean age (SD) at onset of 15t6 (12-5); idiopathic torsion dystonia started in the cranial-cervical region in six of them, in the upper limbs in two; in four cases dystonia progressed to other body regions, in two cases a generalisation was seen. Linkage analysis with 9q34 markers excluded the region containing the DYTI locus in this family; linkage to the doparesponsive dystonia markers was also excluded. A comparison of the phenotype in the present family and other non-DYTI families shows stiking overlapping features differing from those of DYT1 idiopathic torsion dystonia. (JNeurolNeurosurg Psychiatry 1997;62:357-360) 
Idiopathic torsion dystonia is a neurological disorder characterised by sustained muscle contractions, often causing twisting and repetitive movements or abnormal postures, in the absence of other neurological signs and without any known cause. Three genes for well characterised forms of dystonia have been located. DYT2 for dopa responsive dystonia and DYT3 for Filipino dystonia-parkinsonism mapped on chromosomes 14 and X respectively.' 2 DYT1, responsible for idiopathic torsion dystonia, was mapped on chromosome 9q32-34.3 Subsequently, a small region, spanning 6 cM and delimited by markers AKi and ASS, was reported for the DYT1 gene, with a disease gene location closer to the telomeric boundary, as suggested by linkage dysequilibrium with ABL/ASS haplotype in Jewish families. 4 Idiopathic torsion dystonia linked to 9q34 markers was found both in Jewish and in non-Jewish families. However, genetic heterogeneity among idiopathic torsion dystonias was reported in several families not linked to the DYTl markers. [5] [6] [7] [8] [9] We report here the genetic study of an Italian family affected by non-DYT1 idiopathic torsion dystonia and provide evidence that most heterogeneous families have common distinct clinical features, differing from DYT1 idiopathic torsion dystonia.
Materials and methods

FAMILY DATA
The family under study comprised 109 members. They were white and were ascertained through an index case seen at the movement disorders clinic of the Gemelli hospital. The ancestors were from a small countryside area close to Perugia (on the preApennine highlands) and all the family members were still living in that region.
Family members older than 18 years and participating to the study were requested to sign an informed consent. Minors were not included in the study for ethical reasons. All the examined subjects provided detailed information on the following topics: delivery, growth and development, education, past and present use of medications, drug misuse, work, pregnancies, exposure to toxins or chemicals, previous illnesses, previous admissions to hospital, any neurological or psychiatric disease, and head and body injuries. All subjects were also requested to check out a detailed list of symptoms related to dystonia or other movement disorders.
Participating family members had a complete on site neurological examination by two neurologists experienced in movement disorders (ARB, EC). To disclose dystonia, tremor, or other involuntary movements, subjects were requested to perform the following tasks (lasting for about 20 seconds each): to sit quietly, to speak trivially, to spell the alphabet, and to count quickly from 1 to 20, to move the neck, to hold the upper limbs outstretched, to perform a finger to nose sequence, to perform rapid sequential movements with upper and lower limbs, to walk, to stand against a backward pull, to write, and to draw a spiral with either hand. Each subject was videotaped during the assessment. The on site assessors, who interviewed and examined all the available subjects, established a diagnosis of dystonia (yes, no, probable) and identified the body segments involved. A senior neurologist (AA) reviewed the videotapes (blinded on the diagnosis and on the history). When the examiners disagreed, the videotapes were re-examined jointly to reach a final decision.
The diagnosis of dystonia was considered Figure 1 shows the pedigree of the family. Inheritance of the disease was clearly autosomal dominant with a possible case of reduced penetrance (III:3 being the healthy parent of a subject with probable dystonia). We examined 56 subjects, including 45 family members and 11 spouses, of whom 37 and 11 respectively, had blood samples taken. Eight children were also examined but not sampled; they were unaffected and are not reported further.
Twenty three subjects had no signs of dystonia; their mean (SD) age was 43-3 (17-2) (range 18-74) years. Some of them showed an isolated postural or action tremor.
Eight subjects received a diagnosis of definite idiopathic torsion dystonia (table 1) . Their mean age at the time of study was 56-8 (SD 12-7). Age at onset was 15-6 (SD 12-5). Non-DYT1 dystonia in a large Italian family (table 1) . Their mean age at the time of the study was 42-3 (SD 14-6) (range 29-64). The age at onset was unknown, as they all denied having any disease and considered the abnormal movements of the head as part of their gestures. Three subjects presented only jerky movements of the head, similar to those found in other members with a definite diagnosis; one subject presented with jerky movements of the head, vocal hoarseness, and an abnormal right hand grip. Two had mild action induced posturing and clumsiness in the upper limbs; in one of these, a mild postural abnormality of the neck was also seen.
MOLECULAR GENETIC ANALYSIS
To test whether the disease locus in this family is mapping in the same region of DYTI gene, subjects were typed for five microsatellite markers encompassing the critical area: cen-GSN-5cM-D9S60-8cM-D9S63-lcM-ASS2cM-D9S64-tel. The marker ASS was not informative in this family and was excluded from further analysis. Pairwise and multipoint linkage analysis were performed considering the subjects with probable dystonia either as unknown phenotype (condition A) or as affected (condition B). Table 2 2) provided odds in favour of a disease location outside the D9S60-D9S64 interval greater than 10 000: 1 under condition A. When condition B was used the odds favouring the exclusion of the disease locus from the above mentioned interval were increased. Multipoint linkage analysis with a penetrance reduced to 30% was still excluding the gene from the D9S60-D9S64 interval with 1000:1 odds. Although the phenotype in the present family is very different from dopa responsive dystonia, and levodopa treatment in two affected family members was completely ineffective, family members were genotyped for D14S52 marker, linked to the dopa responsive dystonia gene.' A two point linkage analysis between the disease and the marker loci produced highly negative lod scores excluding gene location from an interRecombination (%) Table 3 Clinicalfeatures of cervical and upper limb idiopathic torsion dystonia in families unrelated to DYT1 
